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AHOTAILLA

Jlana wmarictepchka KBamidikauiiHa poOota wmictuth 11  crhaiinis
npeseHTauii, 134 apkymri nmosicHoBaibHOI 3anUCcKu GpopMaty A4, 1o BKiIO4ae 29
PHUCYHKIB, 8 TaOIHIb, 16 JiTEepaTypHUX JKEpeE.

KmouoBi  cmoma:  BIBPAIlIA, IHJIUKATOP, JIOKOMOTUB,
HIJIIIUITHUK, TATOBU EJEKTUPYHMIM IBUT'YH, YACTOTA.

OO0’ €exT AOCIIKEHHS — TATOBUI €IEKTPOABUTYH enekTpoBosa [IE1.

Merta wMmarictepcbkoi poOOTH TONSITa€ B MiABUINEHHI e()EKTUBHOCTI
TEXHOJIOT1i J1arHOCTYBaHHs TAToBUX ejekTpoaBuryHiB EJ[-141AVY1 enextpoBo3a
JE1.

Y Marictepchbkii poOOTI PO3MISIAETHCS BUAM HECIPABHOCTEM TITOBHUX
IBUTYHIB enekTpoBo3iB JIEl, 30kpema BCTaHOBJIEHA BEJIHMKAa KUTBKICTh BIJIMOB iX
CJICKTPUYHOI YAaCTHHM 1 MEXaHIYHOI YaCTHHM, a caMe€ IIiIIIMITHUKIB KOUYCHHS.
3anponoHOBaHI METOAM BIOPOJIarHOCTYBAaHHS, SKI 30CepekeHi Ha o0poOi
CUTHAJIy B YaCOBOMY H YacTOTHOMY MPOCTOpax. 3ampoONOHOBAaHI CTAaTHCTHYHI
IHIUKATOPU TEXHIYHOTO CTaHy. YCTAaHOBJEHA BHCOKAa UYYTJIHMBICTh KOeQilli€eHTa
eKCIIeCy JI0 IMITyJIbCHUX KOMIIOHEHT curHaiy. lllupokocMyTroBi ciekTpu BiOparrii
HAJaIM YacTOTHI Jlanma3oHdW 3 PE30HAHCHUMH CIUIECKAMH, TMOXO/DKCHHS SKHX
MOYKHA aCOIIFOBATH JKEPEIOM TOIIKOKCHB IT1IITHUITHUKIB.

3a  pesynbTaTamMu  IMiJ[paxOBaHa  €KOHOMIYHAa  €(EKTUBHICTh  BIiJ
YOPOBAPKEHHSI 3alpOTNOHOBAHUX METOMIB Y TEXHOJOTII0 PEMOHTY TITOBUX
€JIEKTPUYHUX JABUTYHIB €JIEKTPOBO3IB.

ABSTRACT

This master's qualification work includes 11 presentation slides, 134 sheets
of explanatory notes in A4 format, including 29 figures, 8 tables, 16 references.

Keywords: BEARING, FREQUENCY, INDICATOR, LOCOMOTIVE,
TRACTION ELECTRIC MOTOR, VIBRATION.

The object of the study is the traction motor of electric locomotive DEI
series.

The purpose of the master's thesis is to increase the efficiency of the
technology of diagnostics of the traction electric motors ED-141AU1 of electric
locomotive DE].

In the master's thesis the types of malfunctions of traction motors of electric
locomotives DEI series are considered, in particular, a large number of failures of
their electrical part and mechanical part, namely rolling bearings, are determined.
Proposed methods of vibration diagnostics, which focus on signal processing in
time and frequency domain. Statistical indicators of technical condition are
proposed. High sensitivity of the kurtosis to the impulse signal components is
established. Broadband vibration spectra provided frequency ranges with resonant
bursts, the origin of which can be associated with the source of bearing damage.

According to the results, economic efficiency from the implementation of
the proposed methods in the technology of repair of traction electric motors of
electric locomotives is calculated.



Beryn

OaHuUM 13 KIIFOYOBHMX MOMEHTIB ISl COIlaJIbHO-€KOHOMIYHOT'O 3pPOCTaHHS
KpaiHu Ta 1i CTIMKOCTI y 4Yacu 30BHIIIHBOI BIWCHKOBOI arpecii € mnorpeda
NiABUIICHHA  Oe3neku  (YHKI[IOHYBaHHS  3aJI3HUYHOTO  TPAHCIOPTYy  Ta
Oe3nepeOIfHICT, pyXy Tmoi3miB. besneka pyxy IMOi3diB € OCHOBHOI YMOBOIO
eKCIUTyaTallll 3aJi3HuIlb, IEPEeBE3CHb MacCAKUPIB 1 BaHTaXIB. Yci opraHizauiiiHi i
TEeXHIYHI 3aX0JM Ha 3aJi3HUYHOMY TPAHCIOPTI MOBHUHHI BIAMOBIJATH BHMOTaM
OesnevHoro i O6e3nepediitHoro pyxy moi3aiB. besneka pyxy mae 3a0e3nedyBaTUCh
YTPUMaHHSM YCIX JIOKOMOTHUBIB y CIIPaBHOMY CTaHl. MaloTh BUCYBaTHCh KOPCTKI
BUMOTHU JI0 TEXHIYHOI'O CTaHy BY3JIIB 1 arperaTiB JIOKOMOTHBIB, 30Kpema 0
TAroBux enekTpuyHux ABUTyHIB (TE/).

YnpoBakeHHs JIarHOCTUYHUX 3ac001B y TexHosoriio TO it [1P mae HaOytu
IIMPOKOTO TMOIIMPEHHS, 30KpeMa 3aco0iB BIOpaIiifHOro AiarHOCTYBAHHS, SIKi
JaayTh 3MOTY BYaCHO BUSBHUTH IOIIKOIKCHHS €JIEMEHTIB MEXaHIYHUX BY3JIB, SIKi
nepeOyBalOTh y MepeaaBapiiHOMy CTaHi 1 3amo0IrTH IMO3aIJIAHOBOTO PEMOHTY.
3MOXYTb CIPOrHO3YBaTH PO3BUTOK MOIIKOHKEHHS, 10 3aPOJIKYETHCS AJIsl BYACHOT
3aMiHHU MOIIKO/HKEHOTO By3J1a JUIsl 3a00iranHs aBapiil.

Mema 00CNI0HCEeHHs — T IBUIICHHS e(hEeKTUBHOCTI TEXHOJIOT1]
J1arHOCTYBaHHS TATOBHX €JIEKTPOJIBUTYHIB enekTpoBo3a [IE1.

06 ’exm docniodcenHs — TATOBUM €JIEKTPOJBUTYH eniekTpoBo3a JIE1.

Ilpeomem  OocniodceHHs — TEXHOJNOTIA  JIarHOCTYBAaHHS ~ TATOBOTO
eJeKTpoABUTYHa enekTpoBo3a [E1.

Y pobomi nocmaeneni maxi 3a80anms:

1) Otpumatu po3MOALT  BIACOTKY HEIUIAHOBUX PEMOHTIB 3a BHAaMHU
HecnpaBHocTelt TEJ] enextpososis JIE1.

2) O0Opatu ni€Bi MeTOAM BiOPOAIarHOCTYBAHHS ISl iX BHUKOPUCTAHHS B

texnosorii TO i ITP TE/] enextpoBo3is.



3) 3-moMIXK OTpUMaHUX PE3yJIbTATIB JIarHOCTYBAaHHS METOJaMH Y PI3HUX
pocTopax o0paTH Ti, sIKI JEMOHCTPYIOTh HAWBHIIY YYTIUBICTH JO IMOIIKOKEHb
MMIIIATHUKIB KOYEHHS.

4) 311ACHUTH TEXHIKO-€KOHOMIYHE OOIpYyHTYBaHHsI BIIPOBAKEHHS 3ac001B

BiOpozaiarnoctyBanusa TEJ| enextpoBo3is JIE1.



BucHosku

1) 3a pesynbratamu aHai3dy BiAMOB elekTpoBo3iB JIE1 mpoTaromMm meBHOro
nepioly yCTAaHOBJICHO, IO HAWOUIbINA 1X KUIBKICTh MPHUIAAE HA HECTPABHOCTI
KOJIEKTOPHOTO By3Jla Ta mAmunHukiB kodeHHs TEJ[, mo d¢opmye moTpedy
npua0aHHs 3ac001B J1arHOCTYBaHHSI.

2) HaitO1ub11 po3MmoBCIOIKEHUMH TT1IX0aMU 10 peajlizaiii J1arHOCTYBaHHS
3a BIOpalliiHUMH XapaKTEepPUCTUKAMHU € aHali3 BiOpalii y 4aci 3 MOoJajbIIuM
pPO3paxyHKOM BIJMOBIJIHUX 1HJAUKATOPIB Ta 3HAXOJKEHHS YacTOT OOepTaHHS
MIITUITHAKOBUX €JIEMEHTIB Ha OTPUMAaHUX CIHEKTpax y MeXax dYacTOTHOTO
MIIXO0Y.

3) O6uncieHHsT CTaTUCTUYHUX 1HAWKATOPIB MPOJAEMOHCTPYBAIU iX HHU3BKY
e(eKTUBHICTh Yepe3 HEMOXKIIMBICTh BUSHAUCHHS BUIY MOIIKOKEHb IMiIITUTTHUKIB.
Kpamii pesynabTaTi Hajganu cekTpu BiOparii noOynoBaHi y MIMPOKUX YACTOTHHUX
Jiana3oHaX, OCKUIbKM HAalOBHEHI BUPAKEHUMHU IMIYJbCHUMH CIUIECKAMU Y
BI/IMOBITHUX YAaCTOTHHMX Jllalma3oHax, 110 JO3BOJUTH Yy TMOJAIBIIOMY OOHpaTH I
Jiana3oHu AJig ToOyA0BH CIIEKTPiB 0O0BIHOT BiOpalii 1isi MOKJIMBOCTI BUSHAYATH
MOTIKOJIPKEH] €JIEMEHTH MIAMUITHUKIB KOUEHHS.

4) EkoHoMIuHUH e(eKT 3a po3paxyHKOBHUH mepioj; cTaHOBUTH 1741571 rpH,
OJTHOPA30Bl BUTPATH Ha NOpHUIO0AHHS KOMIUIEKCY 3 BIOpOAIarHOCTYBaHHS

OKYMaroThCs Ha HIOCTOMY POII.
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